Cytochrome P450 expression and testosterone metabolism in the liver of deer.
Cytochrome P450 expression in cervine liver was investigated using chemical probes and Western blot analysis, and compared with the rat. Deer liver, when compared with rat liver, was characterised by high ethoxyresorufin O-deethylase, coumarin 7-hydroxylase and, to a lesser extent, erythromycin N-demethylase activities; in contrast, deer liver exhibited low debrisoquine 4-hydroxylase, chlorzoxazone 6-hydroxylase and, particularly, lauric acid hydroxylase activities. Ethoxyresorufin O-deethylase activity in deer was markedly inhibited by alpha-naphthoflavone, but was relatively resistant to inhibition by furafylline. Coumarin 7-hydroxylase was inhibited by 8-methoxypsoralen. Western blot analysis using antibodies to rat CYP1A recognised a single, highly expressed protein. Kinetic analysis indicated that a single enzyme is likely to be responsible for the high ethoxyresorufin O-deethylase activity in deer liver. Probing of cervine hepatic microsomes with antibodies to rat CYP2A2 showed that apoprotein levels were higher in the deer compared with the rat. Eadie-Hofstee plot analysis indicated that more than one enzyme catalyses the 7-hydroxylation of coumarin. Western blot analysis using antibodies to rat CYP2B, rat CYP2C11, human CYP2D6, rat CYP3A and rat CYP4A1 revealed in each case the presence of single, poorly expressed, proteins in deer liver. In contrast, when antibodies to rat CYP2E1 were used, a highly expressed single protein was observed. Cervine hepatic microsomes metabolised testosterone to generate androstenedione and a number of hydroxylated products, the major hydroxylation sites being the 2beta-, 6beta- and possibly the 12-position. In summary, this is the first study showing that deer liver expresses all xenobiotic-metabolising cytochrome P450 families, but the level of expression differs from that of the rat.